REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (0704-0188),  1215  Jefferson  Davis 
Highway,  Suite  1204,  Arlington,  VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a 
collection  of  information  if  it  does  not  display  a  currently  valid  OMB  control  number.  PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1.  REPORT  DATE  (DD-MM-YYYY)  2.  REPORT  TYPE  3.  DATES  COVERED  (From  -  To) 

Technical  Papers 


4.  TITLE  AND  SUBTITLE  5a.  CONTRACT  NUMBER 

_ _  PoHUt- 

- - — 5b.  GRANT  NUMBER 


6.  AUTHOR(S) 


Ck^ro,  c  In  t-A 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Air  Force  Research  Laboratory  (AFMC) 

AFRL/PRS 
5  Pollux  Drive 

Edwards  AFB  CA  93524-7048 


5c.  PROGRAM  ELEMENT  NUMBER 

OOF 


5d.  PROJECT  NUMBER 

biHO 


5f.  WORK  UNIT  NUMBER 

3^/59 


8.  PERFORMING  ORGANIZATION 
REPORT 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 


10.  SPONSOR/MONITOR’S 
ACRONYM(S) 


Air  Force  Research  Laboratory  (AFMC) 
AFRL/PRS 
5  Pollux  Drive 

Edwards  AFB  CA  93524-7048 


12.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 


11.  SPONSOR/MONITOR’S 

NUMBER(S)  APfi-L-  Pfc.- 

eP'-pfc-  *003.-  3-40 


Approved  for  public  release;  distribution  unlimited. 


14.  ABSTRACT 


20030312  062 


16.  SECURITY  CLASSIFICATION  OF: 


17.  LIMITATION 
OF  ABSTRACT 


a.  REPORT 


b.  ABSTRACT  c.  THIS  PAGE 


Unclassified  Unclassified  Unclassified 


18.  NUMBER  19a.  NAME  OF  RESPONSIBLE 

OF  PAGES  PERSON 

Leilani  Richardson 

19b.  TELEPHONE  NUMBER 

(include  area  code) 

(661)  275-5015 


Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std.  239.18 


h£JlJL*  J 0)0  *(-©  "m  C  3 

cov.  /^i^o^coT^ 

MEMORANDUM  FOR  PRS  (In-House  Publication)  - - ' 


FROM:  PROI  (STINFO) 


1 8  October  2002 


SUBJECT:  Con.r„,  Nuraber:  AFRL.PR-ED.PR-2002.240 
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General  Public 
(Walk-through) 


(Statement  A) 


Air  Force  Research  Laboratory’s  rocket  engine  program  enters  fast-paced  test  phase 


EDWARDS  AFB,  Calif.  —  Testing  is  underway  of  critical  components  for  integration  into  the 
world’s  first  full  flow  cycle  hydrogen/oxygen  boost  engine.  Recent  tests  of  the  Integrated 
Powerhead  Demonstration  project  here  established  a  technical  first  for  the  United  States  and 
mark  the  first  advancements  in  boost  engine  technology  since  the  space  shuttle  main  engine  was 
initially  developed  in  the  1970’s. 


The  Department  of  Defense’s  Integrated  Powerhead  Demonstration  project  —  developed  by  die 
Air  Force  Research  Laboratory  Propulsion  Directorate  —  is  ongoing  at  the  Aerojet  g-Complex^) 
test  facilities  in  Sacramento.  ^ 

“The  program  supports  the  Integrated  HigKPerforrnance~ jacket  Propulsion  Technology 
program,”  said  AFRL’s  Capt.  Jeff  Thornburg,  project  manager.  The  goal  of  this  Defense 
Department,  NASA  and  industry  collaboration  is  to  develop  revolutionary  and  innovative 
technologies  by  the  year  2010  that  double  rocket  propulsion  capabilities  over  early  1990s  state- 
of-the-art  technology.” 


'The  IPD  fuel  “prebumer”  was  successfully  tested  recently  to  50  percent  power,  satisfying  all  pre¬ 
test  predictions  and  meeting  all  test  objectives'  Thornburg  said.  The  prebumer  will  eventually 
deliver  hot  hydrogen  drive  gas  to  power  an  advanced  hydrogen  turbo  pump  in  the  engine  system. 


Thornburg  said  this  successful  test  kicks  off  a  new  stage  in  the  IPD  program  where  combustion 
and  turbomachinery  components  will  be  tested  at  both  Aerojet,  and  NASA  s  Stennis  Space 
Center  in  Mississippi  through  early  2003. 

The  program  brings  together  combustion  device  components  from  Aerojet,  and  turbomachinery 
and  system  integration  expertise  from  Boeing-Rocketdyne,  Canoga  Park,  Calif.,  that  will  extend 
the  lifecfy^  of  boost  engines,  and  reduce  the  amount  of  maintenance  between  missions. 

t 


IPD  Fuel  Preburner  being  tested  on  the  E  Complex  at  Aerojet  in  Sacramento,  CA.  The  plume  can  be  seen 
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Success  Story 

Inteerated  Powerhead  Demonstration 


roiect  enters  fast-paced  test  phase 


Testing  is  underway  of  critical  components  for  integration  into  the  world’s 
first  full  flow  cycle  hydrogen/oxygen  boost  engine.  Recent  tests  of  the 
Integrated  Powerhead  Demonstration  project  at  Edwards  AFB,  Calif., 
established  a  technical  first  for  the  United  States  and  mark  the  first 
advancements  in  boost  engine  technology  since  the  space  shuttle  main  engine 
was  initially  developed  in  the  1970’s.  • 

Accomplishment 

Testing  of  the  Department  of  Defense’s  Integrated  Powerhead  Demonstration 
(IPD)  project  developed  by  the  Air  Force  Research  Laboratory  (AFRL) 
Propulsion  Directorate  at  Edwards  AFB,  CA  is  underway  at  the  Aerojet  E- 
Complex  test  facilities  in  Sacramento,  CA.  On  September  20,  the  IPD  fuel 
prebumer  was  successfully  tested  to  50%  power  satisfying  all  pre-test 
predictions  and  meeting  all  test  objectives.  The  fuel  prebumer  will  eventually 
deliver  hot  hydrogen  drive  gas  to  power  an  advanced  hydrogen  turbopump  in 
the  engine  system. 


Air  Force  Research  Laboratory 
Wright-Patterson  AFB  OH 


This  successful  test  kicks  off  a  new  stage  in  the  IPD  program  where 
combustion  and  turbomachinery  components  will  be  tested  at  both  Aerojet, 
and  NASA’s  Stennis  Space  Center  in  Mississippi  through  early  2003. 
Following  this  test  phase,  all  components  will  be  integrated  into  the  world’s 
first  full  flow  cycle  hydrogen/oxygen  boost  engine. 

Background 

The  IPD  program  supports  the  Department  of  Defense  Integrated  High 
Performance  Rocket  Propulsion  Technology  (IHPRPT)  program.  The  goal  of 
this  IHPRPT  program  is  to  satisfy  phase  one  milestones  for  doubling  the 
capability  of  boost  engines  for  access  to  space.  IPD  has  also  proven  to  be  a 
very  successful  partnership  between  AFRL  and  NASA’s  Marshall  Space 
Flight  Center,  Huntsville,  AL  which  provides  technical  expertise  and  program 
support. 

IPD’s  full  flow  staged  combustion  engine  is  a  technical  first  for  the  United 
States.  The  program  brings  together  combustion  device  components  from 
Aerojet,  and  turbomachinery  and  system  integration  expertise  from  Boeing- 
Rocketdyne,  Canoga  Park,  CA  that  will  extend  the  life  cycle  of  boost  engines, 
and  reduce  the  amount  of  maintenance  between  missions.  IPD  is  also  the  first 
cryogenic  boost  engine  technology  program  since  the  Space  Shuttle  Main 
Engine  was  developed  in  the  1970’s.  The  IHPRPT  program  is  a 
DoD/NASA/Industry  coordinated  effort  to  develop  revolutionary  and 
innovative  technologies  by  the  year  2010  that  will  double  rocket  propulsion 
capabilities  over  1993  state-of-the-art  technology. 


Additional  information 

To  receive  more  information  about  this  or  other  activities  in  Air  Force  Research  Laboratory, 
contact  the  Technology  Transfer  Branch,  AFRL/XPTT,  1-800-203-6451  and  you  will  be 
directed  to  the  appropriate  Laboratory  expert. 


